Rhizopus oryzae and Tricophyton rubrum). Cytotoxicity was determined against brine shrimp nauplii (Artima salina). Brine shrimp nauplii were obtained by hatching brine shrimp eggs (Carolina Biological Supply Company, Burlington, NC, USA) in artificial sea water (3.8% sodium chloride solution) for 48h. These organisms were collected from the Microbiology Laboratory, Department of Microbiology and Institute of Nutrition and Food Sciences (INFS), University of Dhaka, International Centre for Diarrhoea Diseases Research Bangladesh (ICDDRB), Dhaka, Bangladesh. Pesticidal activity was tested against Sitophilus oryzae L. adult insect. The insects were collected from the "Integrated Pest Management Laboratory" Institute of Biological Sciences, University of Rajshahi, Bangladesh.
Media
Nutrient agar media (Difco laboratories) pH 7.2, nutrient broth media (Difco Laboratories) pH 6.8, Sabouraud dextrose agar media (Biolife Vole Monza) pH 5.6 and artificial seawater (3.8% sodium chloride solution) pH 8.4 were used for antibacterial screening, MIC determination, antifungal screening and cytotoxicity determination, respectively. A standard mixture of rice and powdered brewer's yeast in the ratio of 19:1 was used as food medium to culture S. oryzae.
Plant material extraction and fractionation
Collected roots of the plants were cut, air-dried powdered in a grinding machine and stored in an airtight polybag. Powdered dried roots (400g) of the plant were extracted (cold) with methanol (1.25 Liter) in flat bottom conical flask, through occasional shaking and stirring for 10 days (Jeffery et al., 2000) . The content was pressed through the markin cloth to get maximum amount of extract. The whole mixture was then filtered by Whatman filter paper No. 41 and the remaining filtrate was dried (Hussain et al., 2010) in vacuo to afford a blackish mass. The output extract and fraction were collected to glass vials and preserved in a refrigerator at 4°C.
Antibacterial screening
Antibacterial screening was performed by disc diffusion method (Hussain et al., 2010) against six gram-positive and seven gram-negative bacteria at the concentration of 300µg/disc, which is a qualitative to semi quantitative test. Briefly, 20 ml quantities of nutrient agar were plated in petri dish with 0.1 ml of a 10 -2 dilution of each bacterial culture. Filter paper discs (6 mm in diameter) impregnated with the concentration of plant extract was placed on test organismseeded plates. Methanol was used to dissolve the extract and was completely evaporated before application on test organisms seeded plates. Blank disc impregnated with solvent methanol followed by during off was used as negative control. The activity was determined after 16 h of incubation at 37°C. The diameter of zone of inhibition produced by the plant extract were then compared with the zones produced by standard antibiotic (kanamycin 30 µg/disc).
Determination of minimum inhibitory concentration (MIC)
Serial tube dilution technique (Hussain et al., 2010) was used to determine MIC of the extract against six gram-positive and seven gram-negative bacteria. The plant extract (1.0 mg) was dissolved in 2 ml distilled water (2 drops tween-80 was added to facilitate dissolution) to obtain stock solution. After preparing the suspensions of test organisms (10 7 organisms per ml), 1 drop of suspension (20µl) was added to each broth dilution. After 16 h incubation at 37°C, the tubes were then examined for the growth. The MIC values of the extract were taken as the lowest concentration that showed no growth. Growth was observed in those tubes where the concentration of the extract was below the inhibitory level and the broth medium was observed to be turbid (cloudy). Distilled water with 2 drops of tween-80 and kanamycin were used as negative and positive control, respectively.
Antifungal screening
The antifungal activity of the extract was tested by disc diffusion method (Hussain et al., 2010) against the five pathogenic fungi at the concentrations of 300µg/disc for each. Here, 20 ml quantities of nutrient agar were plated in petri dish with 0.1 ml of a 10 -2 dilution of each bacterial culture. Filter paper discs (6 mm in diameter) impregnated with the concentration of plant extract was placed on test organism-seeded plates. Methanol was used to dissolve the extract and was completely evaporated before application on test organisms seeded plates. Blank disc impregnated with solvent methanol followed by during off was used as negative control. The activity was determined after 72 h of incubation at room temperature (32°C). The diameter of zone of inhibition produced by the extract were then compared with the zones produced by standard antibiotic (kanamycin 30 µg/disc).
Cytotoxicity bioassay
Cytotoxicity of C. grandis roots was screened against Artemia salina in a one day in vivo according to published protocols (Rahman et al., 2010) . Brine shrimp nauplii were obtained by hatching brine shrimp eggs in artificial sea water (3.8% sodium chloride solution) for 48 h in 25°C. Dissolution for extract was performed in artificial sea water using DMSO. Serially diluted test solutions (0.5, 1, 2, 5, 10, 20 and 40µg/ml) were added to the sea water (5 ml) containing 10 nauplii. After incubation for 24 h at 25°C, the numbers of survivors was counted. From this data, lethal concentration (LC50) and 95% confidence intervals of the test samples were calculated using probit analysis method described by Finney (Finney, 1971) . Each sample was used in triplicate for the determination of the LC50 (50% lethal concentrations, µg/ml). Gallic acid and vincristine sulfate were used as standards in this bioassay.
Assessment of pesticidal activity
Pesticidal activity of C. grandis root extract was assessed against S. oryzae adults as previously described (Roy et al., 2005) . The mortality test was performed at the concentrations of 100, 50, 25 and 12 mg/ml. 1ml solution of each doses were dropped onto the petri dishes (6 cm diameter), spread and then air dried for five minutes. Ten adult insects (10-12 days old) were release into each petri dish, kept in room temperature and mortality (%) were recorded at 24, 48 and 72 h after treatment. For determining repellency test, required amount of extract was dissolved in methanol to obtain the concentrations as 100, 50, 25 and 12mg/ml. Filter papers (Whatman No. 40, diameter 9 cm) were cut into two half, and 1 ml solution of each dose was applied to each half uniformly with a dropper. The treated half of the papers were then air-dried at attached with the untreated half with a cello-tape at middle and paper was then placed on the petri dish. Ten adult insects were release in treated papers and petri dishes were placed in the laboratory at room temperature. The insects present on each half of the paper strip were counted at 24, 48 and 72 h after treatment.
Statistical analysis
The experimental results are presented as mean for three triplicates for studied parameters. The median lethal concentration (LC50) and 95% confidence intervals of the test samples were calculated using probit analysis method described by Finney (Finney, 1971) .
RESULTS AND DISCUSSION

Antibacterial activity
The results representing antibacterial activity of methanol extract of roots are presented in Table 1 . The highest inhibition zones of root extract were 26.0 mm diameter found against B. subtilis, S. aureus and S. lutea (gram-positive) followed by 25.0 mm diameter against S. typhi and S. dysenteriae (gramnegative) at the concentration of 300 µg/disc. The lowest activity of plant extract was 16.0 mm diameter of zone inhibition observed against Bacillus cereus at the concentration of 300µg/disc. But, the extract found no inhibition zone against S. sonnei and S. flexneri at the concentration of 300 g/disc. Negative control exhibited no zone of inhibition against all the organisms. In comparison to reference standard antibiotic (kanamycin, 30 g/disc), the methanol extract of root exhibited significant antibacterial activities at the concentration of 300 g/disc against almost all of the organisms tested ( Table 1) 
Minimum inhibitory concentration (MIC) measurement
The Minimum inhibitory concentration (MIC) values of the extract against tested bacteria were shown in Table 2 . The MIC values were 64, 16, 32, 16, 16, 64, 32, 64, 32, 64, 32, 64 and 128 µg/ml respectively, against the tested organisms (six gram positive and seven gram negative). The MIC values against the tested gram positive bacteria ranged from 16 to 64 g/ml and against gram negative bacteria from 32 to128 g/ml. Negative controls exhibited no inhibition against all the organisms. The standard antibiotic (kanamycin) had MIC values varying 4 to16 g/ml against the tested organisms. Antibacterial potency of the plant extract against these bacteria expressed in MIC values indicated that the plant extract is more effective against gram-positive bacteria than gram negative bacteria. 
Antifungal activity
The antifungal activities of methanol extract of the plant root (300µg/disc) and standard kanamycin (30µg/disc) were determined against seven pathogenic fungi ( Table 3 ). The highest activity was 19.0 mm diameter of zone inhibition observed against C. albicans and C. falcatum followed by 17.0 mm diameter of zone inhibition against A. niger at the concentration of 300 µg/disc. The lowest activity was 7.0 mm diameter of zone inhibition found against Aspergillus fumigatus at the concentration of 300µg/disc. The lowest activity was 6 mm diameter of zone inhibition found against A. fumigatus at the concentration of 300g/disc. The plant extract showed no inhibition zone against A. flavus and T. rubrum. Negative control exhibited no zone of inhibition against all the organisms. In comparison to reference standard antibiotic (kanamycin, 30 g/disc), the methanol extract of root exhibited significant antifungal activities at the concentration of 300 g/disc against almost all of the organisms tested (Table  3) 
Cytotoxicity bioassay
The LC50 values of the brine shrimp lethality bioassay obtained for root extract of the plant and that of the positive controls gallic acid and vincristine sulfate, has been presented in Table 4 . The extract showed significant cytotoxicity against brine shrimp nauplii. The LC50 value of the plant extract was 15.00 µg/ml, whereas the cytotoxicity of standard gallic acid and vincristine sulfate LC50 values were 7.50 and 2.90 µg/ml respectively. No mortality was found in the control group. Hasanuzzaman et al., (2013) showed significant cytotoxicity with LC50 of 2.49 µg/ml in ethanolic extract of C. grandis roots. Saikot et al., (2012) showed cytotoxicity against brine shrimp nauplii with LC50 of 7.06 µg/ml in acetone extract of Abroma augusta leaves. Hasan and Rahman, (2011) reported cytotoxicity with LC50 of 35.45 µg/ml in ethanol extract of Polygonum hydropipper stem. These cytotoxicity results support our present findings. 
Assessment of pesticidal activity
In the present investigation, pesticidal activity of methanol extract of the plant root against Sitophilus oryzae has been determined. The mortality (%) and repellency (%) of S. oryzae adults in different concentrations, at different exposure periods has been given in Fig. 1 and 2 . The highest percentage of mortality was 73.3% found at the concentration of 100mg/ml after 72 hours of treatment, followed by 66.6% at the same concentrations after 48 hours. On the other hand, no mortality (0.0%) was observed in the concentration of 12mg/ml after 24 hours (Fig. 1) . Similarly, the highest percentage of repellency was 80.0% observed at the concentration of 100mg/ml after 72 hours followed by 73.3% at the same concentration after 48 hours. On the left hand, the lowest percentage of repellency was 6.6% found at the concentration of 12mg/ml after 24 hours (Fig.  2) . The control group had no mortality and repellency; therefore, it has not been presented. 
CONCLUSION
The results observed in the present study demonstrated that Coccinia grandis roots have promising antimicrobial (300g/disc), cytotoxic (15.00 µg/ml) and pesticidal (100mg/ml) activities. These antimicrobial, cytotoxic and pesticidal activities are probably first reported for the methanol extract of roots of Coccinia grandis. Further, remarkable antimicrobial, cytotoxic and pesticidal activities found by the experiments support the claims of traditional medicine. The present findings can be source of antibiotic substances for possible treatment of microbial infections. The cytotoxicity and pesticidal results revealed that the Coccinia grandis roots extract might be considered as a moderate toxic. However, to isolate these active phytochemicals and determine their activities are in progress. 
